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Abstract: Based on hydrodynamic and sediment transport module of Environment Fluid Dynamic Code/EFDC, a 2- 
Dimensional mathematical model was applied to the simulation of tidal current and sediment transport in Jiulong Estuary-Xiamen
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Bay, which was set up with full consideration of the strong tide and large-area shoal in the study area. The model was calibrated 
and verified using observational data and the simulation results agreed with measured data well, which successfully re-acted the 
hydrodynamic field and suspended sediment transport in this area, including that of the shoal area. The research shows that, 
mainly controlled by tidal current, suspended sediment concentration (SSC) increases progressively from outside to inside of 
Xiamen Bay and suspended sediments move forth and back as tidal currents flow rectilinearly along channels. Inside the bay, 
especially in shoal area, SSC in spring season fluctuates tidally and is much higher than that in neap season which remains lower 
and more stable. Dredging in the shoal area positioned to the south east of Xiang’an using grab dredger with source strength of 
7.5 t/h almost has no effect on the adjacent protection zone, however, the water area with five-forks positioned to the south of 
Xiang’an exists a dredge-pump-like hydrodynamic field, through which dredging-produced sediments can be transported in long 
distance. The special hydrodynamic field leads to the formation of ribbon-pattern distribution of suspended sediments located in 
the eastern waters of Xiamen island and the hydrodynamic mechanism of it is revealed. Amplifying dredging intensity can result 
in the pollution of White Dolphin Protection Zone, broadening of ribbon-pattern distribution and increasing of the SSC. 
Key words: tide; sediment transport; tidal inlets; dredging on shoal; EFDC; Jiulong River-Xiamen Bay 
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? 3 6#??????????????? 
Fig.3 Comparison of the simulated and observed tidal currents during the spring and neap cycle at Station 6# 
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? 4 1#?9#????????????????-??????? 
Fig.4 Comparison of the observed (dot) and simulated (line) SSC during the spring and neap 
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1# 45.8 44.2 17.7 34.3 25.5 25.8 
2# 158.6 145.1 48.4 27.4 57.5 109.8 
3# 59.1 58.8 24.9 30.6 42.2 39.3 
4# 51.5 38.3 25.9 30.9 25.5 17.5 
5# 63.4 71.0 19.6 35.4 51.1 53.3 
6# 50.2 41.1 18.4 23.5 24.8 8.5 
7# 88.5 46.3 48.9 27.1 27.6 21.0 
8# 37.6 46.1 27.9 19.2 25.5 35.1 
9# 46.9 61.8 35.9 17.7 33.8 38.2 
10# 53.1 58.0 25.1 — — — 
11# 42.5 55.1 47.7 — — — 
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? 5 ?????????????????????? 
Fig.5 Sediment concentration distribution in study area at high and low tide during spring and neap 
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Fig.8 Hydrodynamic mechanism of long-range transport of dredging-produced sediment 
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? 9 ???????? 03Q Q= ??????? 
Fig.9 Distribution of SSC increment with treble dredging intensity ( 03Q Q= ) 
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